t r a c t
The assembly of functional synapses requires the orchestration of the synthesis and degradation of a multitude of proteins. Protein degradation and modification by the conserved ubiquitination pathway has emerged as a key cellular regulatory mechanism during nervous system development and function (Kwabe and Brose, 2011) . The anaphase promoting complex/cyclosome (APC/C) is a multi-subunit ubiquitin ligase complex primarily characterized for its role in the regulation of mitosis (Peters, 2002) . In recent years, a role for APC/C in nervous system development and function has been rapidly emerging (Stegmuller and Bonni, 2005; Li et al., 2008) . In the mammalian central nervous system the activator subunit, APC/C-Cdh1, has been shown to be a regulator of axon growth and dendrite morphogenesis (Konishi et al., 2004) . In the Drosophila peripheral nervous system (PNS), APC2, a ligase subunit of the APC/C complex has been shown to regulate synaptic bouton size and activity (van Roessel et al., 2004) . To investigate the role of APC/C-Cdh1 at the synapse we examined loss-of-function mutants of Rap/Fzr (Retina aberrant in pattern/Fizzy related), a Drosophila homolog of the mammalian Cdh1 during the development of the larval neuromuscular junction in Drosophila. Our cell biological, ultrastructural, electrophysiological, and behavioral data showed that rap/fzr loss-of-function mutations lead to changes in synaptic structure and function as well as locomotion defects. Data presented here show changes in size and morphology of synaptic boutons, and, muscle tissue organization. Electrophysiological experiments show that loss-of-function mutants exhibit increased frequency of spontaneous miniature synaptic potentials, indicating a higher rate of spontaneous synaptic vesicle fusion events. In addition, larval locomotion and peristaltic movement were also impaired. These findings suggest a role for Drosophila APC/C-Cdh1 mediated ubiquitination in regulating synaptic morphology, function and integrity of muscle structure in the peripheral nervous system. © 2013 ISDN. Published by Elsevier Ltd. All rights reserved.
Introduction
The assembly of functional synapses requires the balance among synthesis, sequestration and timely degradation of a multitude of proteins.
In recent years a growing body of evidence has suggested a critical role for the Ubiquitin proteasome system (UPS) in the estab- and Brose, 2011). Ubiquitination of specific proteins at pre-and post-synaptic regions followed by degradation by the UPS provides a powerful molecular regulatory mechanism during neuronal development (Haas and Broadie, 2008) . Ubiquitination involves the covalent addition of the 76 amino acid protein ubiquitin by a ubiquitin ligase to the N-terminus of the identified substrate protein.
Polyubiquitination results in targeted protein degradation by the 26S proteosome, while mono-ubquitination leads to protein modification and regulation of protein function (Schnell and Hicke, 2003) . Ubiquitinated proteins are recognized by a diverse variety of cellular machinery including UPS, DNA repair, replication, mitosis, and endosomal traffic (Hicke and Dunn, 2003; Glickman and Ciechanover, 2002) . Ubiquitination is ATP dependent and typically involves the function of three ligases. Briefly, the E1-activating enzyme sequesters ubiquitin and activates it by adding
